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TABLE 1 
VOC CONCENTRATIONS IN SITE SOILS

JOSLYN CLARK FACILITY
LANCASTER, SOUTH CAROLINA

 Page 1 of 3

Sample 
ID

Date
Potential Source 

Area
Total Depth of 

Boring (ft)

Sample 
Collection 
Depth (ft)
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0-4 ND ND ND ND ND ND ND ND

16-20 ND ND ND ND ND ND ND ND

35-39 ND ND ND ND ND ND ND ND

0-4 ND ND ND ND ND ND ND ND

16-20 ND ND ND ND ND ND ND 0.0074

32-35 ND ND ND ND ND ND ND ND

4-8 ND ND ND ND ND ND ND ND

12-16 ND ND ND ND ND ND ND ND

36-40 ND ND ND ND ND 0.043 ND ND

8-10 ND ND ND ND ND ND ND ND

24-26 ND ND ND ND ND ND ND ND

38-40 ND ND ND ND ND ND ND ND

0-4 ND ND ND ND ND ND ND ND

24-28 ND ND ND ND ND ND ND ND

36-40 ND ND ND ND ND ND ND ND

4-5 ND ND ND ND ND ND ND ND

14-15 ND ND ND ND ND ND ND ND

36-38 ND ND ND ND ND 0.017 ND ND

EPA Screening Level - Protection of Groundwater - Risk Based 0.24 0.000053 0.0093 0.00082 0.0016 0.000092 0.000013 0.019

EPA Screening Level - Residential 6,100 0.29 24 16 8.6 0.44 0.16 63
EPA Screening Level - Industrial  63,000 1.5 110 200 41 2.0 0.68 270

40

Plating Area

40

GP-4 4/8/2009

VOCs by EPA Method 8260B (mg/kg)

4/7/2009GP-3 40Plating Area

4/7/2009GP-2

39Plating Area

Plating Area 35

40

4/7/2009GP-1

GP-5 4/7/2009 TCE AST Area

GP-6 4/8/2009 TCE AST Area

Notes:

BOLD values indicate an exceedance of 
a published regulatory threshold;
(EPA Screening Level ‐ Regional 
Screening Levels for Chemical 
Contaminants at Superfund Sites, May 
2013)

mg/kg = Milligrams/kilogram, or ppm;
J = Estimated value (below reportable);
ND = Not Detected; 
NA=Not analyzed; 
NE = Not Established; 
N/A = Not applicable



TABLE 1 
VOC CONCENTRATIONS IN SITE SOILS

JOSLYN CLARK FACILITY
LANCASTER, SOUTH CAROLINA

 Page 2 of 3

Sample 
ID

Date
Potential Source 

Area
Total Depth of 

Boring (ft)

Sample 
Collection 
Depth (ft)
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VOCs by EPA Method 8260B (mg/kg)

GP-7 4/8/2009
Wastewater Discharge 

Line
8 6-8 ND ND ND ND ND ND ND ND

GP-8 4/8/2009
Wastewater Discharge 

Line
8 6-8 ND ND ND ND ND ND ND ND

10-12 ND ND ND 0.010 ND 0.200 ND ND

26-28 ND ND ND ND ND 0.039 ND ND

38-40 ND ND ND 0.0086 0.018 0.320 ND ND

GP-10 4/8/2009
Hazardous Waste 

Storage Area
12 6-8 ND ND ND ND ND 0.0067 ND ND

4-6 ND ND ND ND ND ND ND 0.097

18-20 ND ND ND ND ND ND ND ND

38-40 ND ND ND ND ND ND ND ND

8-10 ND ND ND ND ND ND ND ND

24-26 ND ND ND ND ND ND ND ND

35-37 ND ND ND ND ND ND ND ND

8-10 ND ND ND ND ND ND ND ND

24-26 ND ND ND ND ND ND ND ND

36-38 ND ND ND ND ND ND ND ND

GP-14 10/10/2011 8 6-8 ND ND ND ND ND ND ND ND

GP-15 4/7/2009 8 6-8 ND ND ND ND ND ND ND ND

EPA Screening Level - Protection of Groundwater - Risk Based 0.24 0.000053 0.0093 0.00082 0.0016 0.000092 0.000013 0.019

EPA Screening Level - Residential 6,100 0.29 24 16 8.6 0.44 0.16 63

EPA Screening Level - Industrial  63,000 1.5 110 200 41 2.0 0.68 270

Wastewater Discharge 
Line

37

40

38GP-13 4/8/2009

GP-12

Paint Booth

4/8/2009
Wastewater Treatment 

Area

GP-11 4/8/2009
Plating / Wastewater 

Treatment Area

GP-9 4/8/2009
Wastewater Lagoon 

Area
47

Notes:

BOLD values indicate an exceedance of a 
published regulatory threshold;
(EPA Screening Level ‐ Regional 
Screening Levels for Chemical 
Contaminants at Superfund Sites, May 
2013)

mg/kg = Milligrams/kilogram, or ppm;
J = Estimated value (below reportable);
ND = Not Detected; 
NA=Not analyzed; 
NE = Not Established; 
N/A = Not applicable



TABLE 1 
VOC CONCENTRATIONS IN SITE SOILS

JOSLYN CLARK FACILITY
LANCASTER, SOUTH CAROLINA
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Collection 
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VOCs by EPA Method 8260B (mg/kg)

10-12 ND ND ND ND ND 0.0038 J ND ND

26-28 ND 0.002 J ND 0.01 0.025 0.29 0.0019 J ND

26-28 (Dup-1) ND ND ND ND 0.00082 J ND ND ND

38-40 ND 0.0058 J 0.0078 0.037 0.12 2.0 0.0045 J ND

3-5 0.00131 ND ND ND ND ND ND ND

13-15 ND ND ND ND ND ND ND ND

3-5 ND ND ND ND ND ND ND ND

13-15 0.00763 ND ND ND ND ND ND ND

3-5 ND ND ND ND ND ND ND ND

13-15 ND ND ND ND ND ND ND ND

3-5 0.00156 ND ND ND ND ND ND ND

13-15 0.00280 ND ND ND ND ND ND ND

13-15 (Dup-1) 0.00137 ND ND ND ND ND ND ND

3-5 0.00329 ND ND ND ND ND ND ND

13-15 ND ND ND ND ND ND ND ND

EPA Screening Level - Protection of Groundwater - Risk Based 0.24 0.000053 0.0093 0.00082 0.0016 0.000092 0.000013 0.019

EPA Screening Level - Residential 6,100 0.29 24 16 8.6 0.44 0.16 63

EPA Screening Level - Industrial  63,000 1.5 110 200 41 2.0 0.68 270

GP-21 4/8/2013 Paint Booth

GP-19 4/8/2013
Wastewater Treatment 

Area / Paint Booth

GP-20

GP-16 4/7/2009

20

20

40

20

20

20

4/8/2013 Paint Booth

GP-17 4/8/2013
Northwest Area of 

Building

GP-18 4/8/2013
Northwest Area of 

Building

Wastewater Lagoon 
Area

Notes:

BOLD values indicate an exceedance of a 
published regulatory threshold;
(EPA Screening Level ‐ Regional 
Screening Levels for Chemical 
Contaminants at Superfund Sites, May 
2013)

mg/kg = Milligrams/kilogram, or ppm;
J = Estimated value (below reportable);
ND = Not Detected; 
NA=Not analyzed; 
NE = Not Established; 
N/A = Not applicable



TABLE 2
SVOC AND  METALS CONCENTRATIONS IN SITE SOILS

JOSLYN CLARK FACILITY
LANCASTER, SOUTH CAROLINA

 Page 1 of 2

EPA Method 
7471B (mg/kg)

SVOCs by EPA 
Method 8270C 

(mg/kg)

PAHs by EPA 
Method 8270D 

(mg/kg)

1,4-Dioxane 
by EPA 
Method 
8270D 

(mg/kg)

Sample 
ID

Date
Potential Source 

Area
Total Depth of 

Boring (ft)

Sample 
Collection 
Depth (ft)
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BG-1 4/7/2009 Background 4 0-4 NA ND 4.5 NA 0.44 ND NA 13 NA 8.1 ND 13 NA NA 4.4 NA ND NA 1.2 ND NA 18 ND NA NA NA

BG-2 4/7/2009 Background 4 0-4 NA ND 0.84 NA 0.54 0.19 NA 0.80 NA 7.5 0.19 3.9 NA NA 2.6 NA ND NA 0.39 ND NA 29 ND NA NA NA

0-4 NA 0.62 ND NA 0.43 0.28 NA 76 NA 120 NA 7.2 NA NA ND NA ND NA 8.8 ND NA 200 ND ND NA NA

16-20 NA ND ND NA 0.60 0.33 NA 1.1 NA 3.6 NA 3.0 NA NA ND NA ND NA ND ND NA 36 ND ND NA NA

35-39 NA ND ND NA 1.3 0.36 NA 6.7 NA 19 NA 2.0 NA NA ND NA ND NA 0.48 ND NA 35 ND ND NA NA

0-4 NA ND ND NA 0.64 0.97 NA 49 NA 24 NA 4.3 NA NA 2.4 NA ND NA 0.96 ND NA 170 ND ND NA NA

16-20 NA ND 0.95 NA 0.76 0.33 NA 160 NA 16 NA 1.1 NA NA 4.3 NA ND NA 3.2 ND NA 21 ND ND NA NA

32-35 NA ND ND NA 1.0 0.47 NA 14 NA 3.6 NA 2.8 NA NA 4.5 NA ND NA 0.34 ND NA 27 ND ND NA NA

4-8 NA ND ND NA 0.88 0.23 NA 1.4 NA 0.7 NA 7.0 NA NA ND NA ND NA ND ND NA 27 ND ND NA NA

12-16 NA ND ND NA 0.79 0.29 NA 1.6 NA ND NA 6.0 NA NA ND NA ND NA ND ND NA 22 ND ND NA NA

36-40 NA ND 0.72 NA 1.6 0.43 NA 0.65 NA ND NA 24 NA NA ND NA ND NA ND ND NA 34 ND ND NA NA

8-10 NA ND ND NA 0.37 0.11 NA 33 NA 2.8 NA 2.8 NA NA ND NA ND NA 0.60 ND NA 13 ND ND NA NA

24-26 NA ND 0.65 NA 0.39 ND NA 1.6 NA 0.58 NA 0.71 NA NA ND NA ND NA ND ND NA 10 ND ND NA NA

38-40 NA ND 0.78 NA 0.86 0.15 NA 3.0 NA 2.4 NA 2.2 NA NA ND NA ND NA ND ND NA 18 ND ND NA NA

0-4 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

24-28 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

36-40 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

4-5 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

14-15 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

36-38 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

GP-7 4/8/2009
Wastewater 

Discharge Line
8 6-8 NA ND ND NA 0.59 0.50 NA 4.4 NA 3.7 NA 8.8 NA NA 5.2 NA ND NA 0.53 ND NA 19 ND ND NA NA

GP-8 4/8/2009
Wastewater 

Discharge Line
8 6-8 NA ND 1.2 NA 1.5 ND NA 110 NA 56 NA 36 NA NA 39 NA ND NA 3.4 ND NA 30 ND ND NA NA

10-12 NA ND 1.5 NA 1.9 1.1 NA 170 NA 59 NA 14 NA NA 48 NA ND NA 2.4 ND NA 32 ND ND NA NA

26-28 NA ND 2.2 NA 0.35 ND NA 0.70 NA 0.83 NA ND NA NA ND NA ND NA ND ND NA ND ND ND NA NA

38-40 NA ND ND NA 0.84 0.40 NA 1.7 NA 6.2 NA 6.6 NA NA 6.4 NA ND NA ND ND NA 80 ND ND NA NA

GP-10 4/8/2009
Hazardous Waste 

Storage Area
12 6-8 NA ND 1.6 NA 0.39 ND NA 16 NA 17 NA 16 NA NA 4.1 NA ND NA 1.1 ND NA 21 ND ND NA NA

4-6 NA ND 0.71 NA 0.95 0.47 NA 28 NA 11 NA 15 NA NA 11 NA ND NA 0.40 3.3 NA 29 ND ND NA NA

18-20 NA ND ND NA 0.66 0.14 NA 6.0 NA 3.3 NA 6.3 NA NA 2.2 NA ND NA ND ND NA 29 ND ND NA NA

38-40 NA ND ND NA 0.69 ND NA 7.2 NA 1.7 NA 2.8 NA NA ND NA ND NA ND ND NA 19 ND ND NA NA

EPA Screening Level - Protection of Groundwater - Risk Based 2,300 0.027 0.0013 12 1.3 0.052 NE 180,000 * 0.021 2.2 27 14 * NE 2.1 2.0 NE 0.04 NE 0.06 0.0011 6.3 29 0.0033 Varies Varies 0.00014

EPA Screening Level - Residential 7,700 3.1 0.61 1,500 16 7 NE NE 2.3 310 5,500 400 NE 180 150 NE 39 NE 39 0.078 39 2,300 1.0 Varies Varies 4.9

EPA Screening Level - Industrial  99,000 41 2.4 19,000 200 80 NE NE 30 4,100 72,000 800 NE 2,300 2,000 NE 510 NE 510 1.0 510 31,000 4.3 Varies Varies 17

GP-11 4/8/2009
Plating / 

Wastewater 
Treatment Area

40

GP-5 4/7/2009 TCE AST Area 40

GP-6 4/8/2009 TCE AST Area 40

GP-9 4/8/2009
Wastewater 
Lagoon Area

47

Metals by EPA Method 6010C (mg/kg)

GP-2 4/7/2009 Plating Area 35

GP-1 4/7/2009 Plating Area 39

GP-3 4/7/2009 Plating Area 40

GP-4 4/8/2009 Plating Area 40

Notes:

BOLD values indicate an exceedance of 
a published regulatory threshold;
(EPA Screening Level ‐ Regional 
Screening Levels for Chemical 
Contaminants at Superfund Sites, May 
2013)

* MCL Based

mg/kg = Milligrams/kilogram, or ppm;

B = Detected in Blank;

J = Estimated value (below reportable);

ND = Not Detected; 

NA=Not analyzed; 

NE = Not Established



TABLE 2
SVOC AND  METALS CONCENTRATIONS IN SITE SOILS

JOSLYN CLARK FACILITY
LANCASTER, SOUTH CAROLINA

 Page 2 of 2

EPA Method 
7471B (mg/kg)

SVOCs by EPA 
Method 8270C 

(mg/kg)

PAHs by EPA 
Method 8270D 

(mg/kg)

1,4-Dioxane 
by EPA 
Method 
8270D 

(mg/kg)

Sample 
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Potential Source 
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Total Depth of 
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Sample 
Collection 
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Metals by EPA Method 6010C (mg/kg)

8-10 NA ND ND NA 0.40 0.12 NA 0.79 NA 1.7 NA 3.6 NA NA ND NA ND NA 0.28 ND NA 12 ND ND NA NA

24-26 NA ND ND NA 0.58 ND NA 4.3 NA 0.58 NA 1.3 NA NA ND NA ND NA ND ND NA 18 ND ND NA NA

35-37 NA ND ND NA 0.66 0.15 NA 1.2 NA 0.60 NA 0.78 NA NA ND NA ND NA 0.29 ND NA 16 ND ND NA NA

8-10 NA ND ND NA 0.49 0.11 NA 1.0 NA 1.2 NA 3.7 NA NA ND NA ND NA ND ND NA 21 ND ND NA NA

24-26 NA ND 0.67 NA 0.75 0.17 NA 2.6 NA 1.2 NA 1.2 NA NA ND NA ND NA ND ND NA 18 ND ND NA NA

36-38 NA ND ND NA 0.78 0.22 NA 0.45 NA ND NA 1.2 NA NA ND NA ND NA ND ND NA 11 ND ND NA NA

GP-14 10/10/2011 8 6-8 10,000 ND ND 9.5 0.3 ND ND 1.7 1.5 J 3.2 22,000 4.3 B 440 39 3.2 420 ND 29 BJ ND ND 30 9.9 ND NA ND NA

GP-15 10/10/2011 8 6-8 17,000 ND 0.84 J 13 1.3 ND ND 2.7 1.3 J 9.6 35,000 8.1 B 310 J 53 2.2 J 240 J ND ND 0.15 J ND 98 21 ND NA ND NA

10-12 11,000 ND 0.65 J 14 0.31 ND ND 0.9 1.2 J 4.2 33,000 9.7 B 570 140 1.0 J 500 ND ND 0.072 J ND 46 19 ND NA ND NA

26-28 34,000 2.5 BJ ND 100 0.72 J ND ND ND 16 1.5 J 25,000 5.7 BJ 3,000 820 3.8 J 2,600 J ND ND ND ND 32 47 ND NA ND NA

26-28 (Dup-1) 27,000 4.3 BJ 2.6 J 150 0.81 J ND ND ND 55 1.3 J 28,000 15 B 2,700 J 1800 2.7 J 2,900 J 4.2 J ND ND 7.6 J 34 54 ND NA ND NA

38-40 26,000 ND 4.2 J 230 1.5 J ND 720 BJ ND 20 5.2 31,000 15 B 4,100 2500 7.4 J 2,700 J ND ND ND ND 38 82 0.037 J NA ND NA

3-5 NA NA NA NA NA NA NA 0.77 NA ND NA 14 NA NA NA NA NA NA NA NA NA 51.5 ND NA NA 0.404

13-15 NA NA NA NA NA NA NA ND NA ND NA 5.02 NA NA NA NA NA NA NA NA NA 46.2 ND NA NA 0.481

3-5 NA NA NA NA NA NA NA ND NA 3.66 NA 6.51 NA NA NA NA NA NA NA NA NA 21.1 0.031 NA NA 0.776

13-15 NA NA NA NA NA NA NA ND NA ND NA 1.59 NA NA NA NA NA NA NA NA NA 50.2 ND NA NA 0.578

3-5 NA NA NA NA NA NA NA 1.19 NA ND NA 4.2 NA NA NA NA NA NA NA NA NA 5.25 ND NA NA 0.623

13-15 NA NA NA NA NA NA NA ND NA ND NA 4.3 NA NA NA NA NA NA NA NA NA 5.18 ND NA NA 0.916

3-5 NA NA NA NA NA NA NA 1.04 NA ND NA 4.27 NA NA NA NA NA NA NA NA NA 16.8 ND NA NA 0.970

13-15 NA NA NA NA NA NA NA 1.22 NA ND NA 1.75 NA NA NA NA NA NA NA NA NA 10.9 ND NA NA 0.821

13-15 (Dup-1) NA NA NA NA NA NA NA 1.02 NA ND NA 1.38 NA NA NA NA NA NA NA NA NA 8.22 ND NA NA 1.440

3-5 NA NA NA NA NA NA NA 2.54 NA 2.05 NA 6.26 NA NA NA NA NA NA NA NA NA 10.5 ND NA NA 0.992

13-15 NA NA NA NA NA NA NA ND NA ND NA 66.6 NA NA NA NA NA NA NA NA NA 11.1 ND NA NA 0.723

EPA Screening Level - Protection of Groundwater - Risk Based 2,300 0.027 0.0013 12 1.3 0.052 NE 180,000 * 0.021 2.2 27 14 * NE 2.1 2.0 NE 0.04 NE 0.06 0.0011 6.3 29 0.0033 Varies Varies 0.00014

EPA Screening Level - Residential 7,700 3.1 0.61 1,500 16 7 NE NE 2.3 310 5,500 400 NE 180 150 NE 39 NE 39 0.078 39 2,300 1.0 Varies Varies 4.9

EPA Screening Level - Industrial  99,000 41 2.4 19,000 200 80 NE NE 30 4,100 72,000 800 NE 2,300 2,000 NE 510 NE 510 1.0 510 31,000 4.3 Varies Varies 17

GP-13 4/8/2009 Paint Booth 38

GP-12 4/8/2009
Wastewater 

Treatment Area
37

GP-17 4/8/2013
Northwest Area of 

Building
20

Wastewater 
Discharge Line

GP-16 10/10/2011
Wastewater 
Lagoon Area

40

GP-18 4/8/2013
Northwest Area of 

Building
20

GP-19 4/8/2013
Wastewater 

Treatment Area / 
Paint Booth

20

GP-20 4/8/2013 Paint Booth 20

GP-21 4/8/2013 Paint Booth 20

Notes:

BOLD values indicate an exceedance of 
a published regulatory threshold;
(EPA Screening Level ‐ Regional 
Screening Levels for Chemical 
Contaminants at Superfund Sites, May 
2013)

* MCL Based

mg/kg = Milligrams/kilogram, or ppm;

B = Detected in Blank;

J = Estimated value (below 
reportable);

ND = Not Detected; 

NA=Not analyzed; 

NE = Not Established
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09/30/09 290 960 2,000 NA NA NA NA

11/10/11 320 10 2,100 NA NA NA NA

05/03/13 NA 25 3,890 3,010 2,040 <200 NA

09/30/09 690 77 8,800 NA NA NA NA

11/11/11 530 10 6,900 NA NA NA NA

05/02/13 NA <15 6,800 10,300 <500 869 NA

09/30/09 1,100 120 11,000 NA NA NA NA

11/11/11 820 27 9,600 NA NA NA NA

05/02/13 NA <15 8,670 8,200 2,210 543 <1000

11/11/11 4,800 180 14,000 NA NA NA NA

05/02/13 NA 21 11,300 7,160 862 2,670 <1000

09/30/09 630 89 4,800 NA NA NA NA

11/10/11 180 7 4,100 NA NA NA NA

05/03/13 NA 54 5,950 1,220 <500 2,290 NA

10/01/09 540 140 7,400 NA NA NA NA

11/10/11 3,500 92 8,100 NA NA NA NA

05/02/13 NA <15 8,530 22,600 1,750 286 NA

10/01/09 1,000 68 5,600 NA NA NA NA

11/11/11 1,700 49 4,300 NA NA NA NA

05/03/13 NA <15 5,730 7,310 1,510 211 NA

Notes:

ug/l = Micrograms/liter
NA = Not Analyzed

MW-1

Geochemical Parameters (µg/L)

MW-6

MW-4

MW-5

MW-3D

MW-3

MW-2
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Sample ID
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Geochemical Parameters (µg/L)

10/01/09 8,700 560 9,200 NA NA NA NA

11/11/11 1,600 43 7,700 NA NA NA NA

05/03/13 NA 16 8,870 4,020 659 344 NA

11/10/11 2,300 120 15,000 NA NA NA NA

05/03/13 NA 23 15,900 10,200 887 962 NA

11/10/11 390 330 9,700 NA NA NA NA

05/03/13 NA 18 10,700 6,610 <500 498 NA

11/10/11 3,100 130 14,000 NA NA NA NA

05/03/13 NA 18 16,700 11,400 <500 1,100 NA

11/10/11 130 10 14,000 NA NA NA NA

05/02/13 NA <15 14,000 11,100 <500 688 NA

MW-11 05/02/13 <200 150 9,330 7,080 1,080 1,810 <1,000

MW-11I 05/02/13 2,020 79 16,000 7,810 1,280 16,700 <1,000

MW-11D 05/02/13 <200 42 52,700 10,200 873 35,600 3,900

Notes:

ug/l = Micrograms/liter
NA = Not Analyzed

MW-10D

MW-9

MW-8

MW-7

MW-10
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FEASIBILITY STUDY - JOSLYN CLARK FACILITY
LANCASTER, SOUTH CAROLINA

Evaluation Parameters

Technology Description

Site Specific Considerations

On-Site Evaluation Based on EPA Screening Criteria

EPA Criteria 1
Overall Protection of Human Health 
and the Environment

4
Implementation of technology will result in mass 
destruction of contaminant in-situ. 

3
Implementation of technology will result in mass 
destruction of contaminant in-situ, if anaerobic 
conditions can be induced.  

4
Implementation of technology will result in mass 
destruction of contaminant in-situ. 

2
Implementation of technology will result in mass 
destruction of contaminant in-situ over long 
periods of time.

2

Technology will prevent plume migration, but 
will not result in significant contaminant mass 
removal from the subsurface. Although 
contained the contamination remains on site 
and consequently the risk for potential future 
exposure remain.

EPA Criteria 2
Compliance with Regulatory 
Requirements

4

Technology meets regulatory requirements.  
Injectant is well established in South Carolina. 
An Underground Injection Control Permit will be 
required to implement technology. Injectant will 
breakdown completely within a few years.

4

Technology meets regulatory requirements.  
Injectant is well established in South Carolina. 
An Underground Injection Control Permit will be 
required to implement technology.  Injectant will 
breakdown completely within a few years.

3

Technology meets regulatory requirements.  
Injectant is not as well established in South 
Carolina as other injectants.  An Underground 
Injection Control Permit will be required to 
implement technology.  Injectant will remain in 
the subsurface indefinitely. 

3
Technology meets regulatory requirements. No 
permits typically required.  No injection or 
pumping of groundwater. 

2

Technology complies with regulatory 
requirements, however the technology will 
require permanent regulatory oversight and is 
consequently likely less desired by the regulator 
than a technology aimed at treatment rather 
than containment.

EPA Criteria 3
Long Term Effectiveness and 
Permanence

4

ISCO will treat contaminants present in the 
dissolved phase very quickly.  Rebound due to 
desorption of contaminants from soil particle 
may occur.  Additional injections will likely be 
required to address rebound. 

3

Bioremediation will treat contaminants present 
in the dissolved phase.  The steady pace of 
contaminant consumption and the persistence 
of carbon in the subsurface allows for treatment 
of contaminants as they desorb from soil 
particles.  Additional injection may not be 
needed to address rebound. Again, the 
limitation is the aerobic nature of the aquifer.

2

ZVI will treat contaminants present in the 
dissolved phase.  Sufficient ZVI slurry will be 
placed during the first injection to treat 
subsequent contaminant rebound.  Only one 
injection will be necessary. 

3
MNA will treat dissolved phase contaminants in 
the long-term.  The process is slow.  

2
System will need to be operated indefinitely to 
retain hydraulic control of the contaminant 
plume. 

EPA Criteria 4
Reduction of Toxicity, Mobility, or 
Volume

3

Technology results in in-situ contaminant mass 
destruction. However, it some cases the 
contaminant may be pushed to other locations 
by the injectant.

3

Technology results in in-situ contaminant mass 
destruction. However, it some cases the 
contaminant may be pushed to other locations 
by the injectant.

3
Technology results in in-situ contaminant mass 
destruction.

2

Technology results in in-situ contaminant mass 
destruction over long periods of time.  If the 
plume is not in steady shape, migration offsite 
could be an issue.

2

Technology is geared toward plume 
containment not treatment.  As such, mobility is 
reduced, but the overall mass of contaminant 
will not be removed from the subsurface quickly. 

EPA Criteria 5
Short Term Effectiveness

4
Chemical oxidation reactions occur immediately 
when the contaminant and the oxidant come in 
contact.

2

Aquifer conditions must be primed and sufficient 
volume of bacteria developed.  Additionally, 
contaminants are sequentially dechlorinated 
(i.e. TCE becomes cDCE, which becomes VC, 
which finally becomes ethene)  which requires 
time.

4
Chemical reduction reactions occur immediately 
when the contaminant and the oxidant come in 
contact

2
MNA will treat dissolved phase contaminants in 
the long-term.  The process is very slow.

2
Hydraulic control of the plume is maintained 
when the system is running. Source area mass 
reduction is maintained to a limited extent.

EPA Criteria 6
Implementability

4

Involves in-situ injection of a liquid. Potential 
health and safety concerns due to injection of 
an oxidant.  However, at low doses the risk is 
commonly managed.

4
Involves in-situ injection of a liquid. Injectant 
consists of non-hazardous organic material 
mixed with water. 

2 Involves in-situ injection of a slurry. 4
MNA can be implemented easily. Only routine 
monitoring of groundwater is required.

4
Systems for pump and treat are commercially 
available and the technique is tried and true.  
However it requires regular maintenance.

EPA Criteria 7
Cost

3
Several injections may be required to address 
rebound. Oxidant cost is moderately high 
compared to bioremediation injectant.

3

Limited injections will be required. Injectant cost 
is low compared to other technologies, but the 
cost to induce anaerobic aquifer conditions 
could be high.

1
One injection will be required, however injectant 
cost is substantially higher than other 
technologies. 

4
MNA is very cost effective, as the only costs are 
related to groundwater monitoring.

2

Groundwater extraction is normally low cost at 
start-up but requires costly O&M.  Depth to 
groundwater of 42 feet will yield potentially high 
electrical costs.  

Total On-Site Score 26 22 19 20 16

Technology 5
Pump and Treat

Removal of contaminants by pumping of affected 
ground water followed by ex-situ treatment of 
ground water. Typically, pump and treat 
technologies will not result in a sustained decrease 
in dissolved phase contaminant concentrations 
once the system is shut down.  Pump and treat is 
much more effective as a plume containment 
technology. 

Groundwater at this site is located between 42 and 
50 feet below ground surface.  Approximately 100  
feet of saturated aquifer is present above the 
bedrock.  Significant volumes of groundwater would 
need to be extracted to maintain migration of the 
contaminant plume.  Additionally, extracted 
groundwater would require ex-situ treatment, such 
as discharge to the POTW under a permit or air 
stripping.

Technology 3
Zero Valent Iron (ZVI)

Abiotic reduction of contaminants through addition 
of fine grained zero valent iron material which 
provides the electron donor for contaminant 
reduction and substantially lowers the ORP. Iron 
must be injected as a slurry material and can be 
difficult to put into place through injection.  
Technology is typically utilized as active material for 
a permeable reactive barrier, but can also be used 
for source area treatment. 

Site specific contaminants of concern are 
amendable to reduction by ZVI.  The deep 
groundwater table (i.e. 42 to 50 feet bgs) and the 
great depth to bedrock (i.e. 147 ft bgs) would hinder 
the placement of ZVI through trenching.  If used, 
injection would be the proposed mechanism.

Monitored Natural Attenuation (MNA) is an in-situ 
remedial approach that depends upon natural 
processes to degrade and dissipate contaminants.  
Natural attenuation processes include 
biodegradation, adsorption to the aquifer matrix, and 
dilution.  The progress of Monitored Natural 
Attenuation is usually gauged through routine 
groundwater monitoring for the contaminants of 
concern, as well as geochemical indicators.

Site specific contaminants of concern (chlorinated 
ethenes) are amendable to reduction by natural 
processes.  However, the aerobic nature of the 
aquifer at the site will hinder the progress of natural 
degradation.  MNA is usually better suited for the 
dongradient portion of contaminant plumes (not 
source areas).

Technology 4
Monitored Natural Attenudation (MNA)

Technology 1
In Situ Chemical Oxidation (ISCO)

Placement of an oxidant, usually through injection, 
within the contaminated aquifer for the oxidation of 
the contaminants of concern encountered by direct 
contact.  The oxidation reaction occurs 
instantaneously once the oxidant comes in contact 
an oxidizable material (contaminant, naturally 
occurring organic material, etc.). In order for the 
technology to be successful, enough oxidant must 
be provided to oxidize the naturally occurring 
background oxidant demand in addition to the 
contaminant.

Site specific contaminants of concern are primarily 
chlorinated ethenes which can be oxidized by 
sodium permanganate.  Permanganate can persist 
in the aquifer for periods up to several years, as 
opposed to other oxidants which only persist for 
weeks to months. The longevity of permanganate 
allows for a larger effective radius of influence and 
a more cost effective injection program.

Technology 2
In-Situ Anaerobic Bioremediation

Addition of carbon substrate and nutrients to 
promote in situ mass conversion of contaminants to 
less harmful daughter products by naturally 
occurring or augmented bacteria. Anaerobic aquifer 
conditions must be present in the aquifer, or must 
be induced (i.e. negative ORP and low DO) so that 
the bacteria can be effective. 

The lack of significant daughter products in 
groundwater at this site (cDCE in only one well, and 
no VC) indicate that bioremediation is not occurring 
naturally.  High DO (i.e. >6 mg/L) concentrations 
are present in the source area, as is the ORP.  A 
considerable amount of carbon would be required 
to induce sufficiently low ORP and DO values.  

Notes:

ALL TERMS EXCEPT 
COST

1 = Very low relative 
to other 
technologies

2 = Low relative to 
other technologies

3 = Moderate 
relative to other 
technologies

4 = High relative to 
other technologies

5 = Very high 
relative to other 


